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Abstract 
In the first part of the paper are making a geomorphologic description of the catchment area and the flash floods taken into account. 
All these events show the vulnerability of the catchment area studied to hydro morphological and geomorphologic hazards, fact 
that draws attention to their management by a new approach, namely of the flood risk management.  
Flash floods produced in June 2006 in catchment area Ilisua had a rain genesis, with values between 28 l/m2 in the low area, 
respectively 53 l/m2 in high areas of basin areas. Low surface of the superior catchment area has determined quick concentration 
of the water toward the main collectors and formation by flood, phenomenon facilitated and by the fragmentation relatively high 
of relief, thus ensuring a contribution hydrological important. Floods formatted in superior river basin of Ilisua River, have 
determined in addition by the erosion effect, entrapment and redistribution of a huge volume of silt. At the end of the paper, by 
applying the current concepts of the effect reduction in impact with environmental, is proposed the series of structural and non-
structural measures for reducing flood intensity. 
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1. Introduction 
In the recent years, the climate changes have determined the increase of the frequency of flash flood, and 
concurrently, negative effects of these weather phenomena were amplified by other factors (the deforestation, needs 
of the hydro technical works, etc.).  
A first indicator of potential flash flood occurrence is the time of concentration, and the variables are the length of 
the watercourse, the average slope of the basin and the Curve Number parameter [2]. 
A flash flood is generally defined as a rapid flood of short duration with a relatively high peak discharge. (W.M.O). 
The American Meteorology Society defines it as a “…flood that rises and falls quite rapidly with little or no advance 
warning, usually as the result of intense rainfall over a relatively small area”.  
Flash floods are one of the most significant natural hazards in Europe, causing serious risk to life and the destruction 
of buildings and infrastructure [3]. 
2. Study area  
Ilisua catchment (Figure 1) has an area of 357 km2, average altitude of 494 m and the coefficient of afforestation 
of approx. 32% and is located in the eastern half of the Somes – Crasna drainage area. The Ili܈ua River is a tributary 
of the Someúul Mare River in Romania. 
 
Fig.1. Location of the study area. 
Ilisua catchment presents a great variety of landforms, with altitudes between 200 m and 1400 m and average slope 
value of 15°/oo.  
From geological point of view, the predominant rocks are the sedimentary, represented through clay marls, 
alternating with sand, and along the valleys are found the silts formed by boulders, gravel and sand. The vegetation 
consists mainly of the deciduous and coniferous forests massive, occupying large areas in the upper basin. 
3. Database and methodology 
The spatial distribution of the average quantities of precipitation is strongly influenced by altitude; therefore 
achieving maps with territorial distribution of rainfall were checked intensity of the relationship between the two 
variables (figure 2). 
Then, the tracing of the isochrones network allows partial the comprehension of the hydrologic behavior of the 
watershed and the relative importance of each of its sub watersheds. [4] 
These curves allow, for different hypotheses, the determination of the hydrograph resulting from rainfall over the 
watershed. 
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Fig.2. Correlation between (H/ĜF) and h1%                                                  Fig.3. Correlation (H/ĜF) and 
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Where:  
x H = average altitude of the catchment  
x F = watershed areas  
x h1% = the rainfall (depth) with probability 1%  
x a, k = parameters 
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Fig.4. Correlation between rising time (tcr) and watercourse length (L), respectively total time (Tt) and watercourse length (L). 
Exceptional flood produced between 20 and 21 June 2006 was pluvial genesis. Hydro meteorological previous 
context to the flash flood was characterized by the amount of the rainfall fallen in the period 1st -  20th June , 2006 
with values between 28 l/m2 in low areas of the basin and 53 l/m2 in the higher areas from the basin. As observe in 
Figure 5, at the hydrometric station Cristestii Ciceului on the river Ilisua, the maximum recorded flood has taken place 
in 1970, with a peak flow of 294 m³/s with the flood probability 1.5%. 
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Fig.5. The maximum annual flow to period 1955 – 2006. 
On 20th June 2006 penetrated a mass of warm air, high temperatures, which led to the production of rainfall storm 
with high intensity showers have fallen in a relatively short period. Behind this phenomenon, the most affected was 
Ilisua catchment, noticing the intensity of this phenomenon and the data recorded at two hydrometric stations. 
4. Result and discussion   
To Cristestii Ciceului hydrometric station, on the inferior watercourse were recorded 60 l / m2 (figure 6), while on 
the upper watercourse of Ilisua River was recorded a similar amount until when, measuring equipment was destroyed 
by the flood. 
From images taken from the meteorological radars (figure 7), result that were reached isolated, the rainfall amounts 
of up to 125 l/m2, and in the upper basin area the average precipitation height was of over 100 l/m2. 
 
                                    Fig.6. The rainfall territorial distribution.                        Fig.7. The radar image 20 June 2006. 
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The clash of the two air masses has resulted to formation of a flash flood, characterized by a suddenly concentration 
and increase of the discharges in watercourses from the catchment. 
      Fig.8. The hypsometric curve (Source: DAS-T).                                                 Fig.9. The flood impact. 
The low surface of the upper catchment and larger slopes of the tributaries have determined the formation of the 
flash flood, a phenomena facilitated and relatively high fragmentation of the relief, that have provided an important 
hydrological inflow.  
The heavy precipitations fallen in the upper catchment of Ilisua River, relaunched morphogenetic processes that 
determined the substantial changes in the geomorphic functional plan. At the fork with Vanatori rill, the way of 
Molisetului River was abandoned on tens of meters on the watercourse, because of the accumulation of the silts and 
woody materials result a new watercourse. Ilisua River, in upstream of the fork with Zimbrita rill and formed a new 
way by cutting the bend, the old way was blocked by the woody materials brought by the flooding. 
The formed flooding in the upper catchment of Ilisua River, besides the effect of erosion, they determined the 
entrapment and redistribution of the massive volume of the silts.    
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